ABSTRACT
INTRODUCTION
The femur is the long bone of the thigh. Femur is the bone which is susceptible to the functional and hormonal disturbances, aging process and physical trauma which 1 account for its usual fractures and dislocations The arteries supplying this long bone enter into it via numerous foramina located over its different segments, being named as vascular foramina. Among these vascular foramina, nutrient foramen is 2 an important one which gives way to the nutrient artery .
The nutrient foramen (NF) is defined as the largest of the foramen present on the shaft of long bone allowing nutrient artery to enter the bone, the role of which is important in providing nutrition and growth of the long bones. One or two main diaphyseal nutrient arteries enter the shaft obliquely through nutrient foramen leading into nutrient canals. Their sites of entry and angulation are almost constant and 3 characteristically directed away from the growing epiphysis .
Precise knowledge of nutrient foramen and its variations is necessary for doctors to predict prognosis of grafts, tumors, Considering all the above facts, aim of the present study was to note the morphology and variations of the nutrient foramen in human adult dry femur bones, available at Department of Anatomy, Nepalgunj Medical College, Chisapani, District Banke, Nepal. Study is helpful to highlight its clinical importance and also to add our data for further studies.
MATERIALS AND METHODS
A study of nutrient foramen morphology was conducted on total of 100 (50 right and 50 left ) dry adult human femur bones of unknown age and sex, from the collection in the Department of Anatomy, Nepalgunj Medical College, Chisapani, District Banke, Nepal. Deformed and damaged bones with callous formation were excluded from the study. The instruments used for the study were as follows and shown in Figure 1 Following parameters were studied:
The total length
The total length of each femur was measured with the help of osteometric board ( Figure 2 ) and total length was recorded in centimeters. Determination of the total length of the individual bones was done by taking the measurement between the superior aspect of the head of the femur and the most distal aspect of the medial condyle. After measuring all the bones the 'range of total length' and the 'mean of total length' for femur was obtained.
Figure 2: Measuring the length of femur 2. Total number of nutrient foramina
The nutrient foramina were observed in all the bones carefully with the help of hand-lens and the total number of foramina present on any surface was recorded. In bones where there was doubt as to the nature of a foramen, a fine wire was passed through it to confirm that it did enter the medullary cavity ( Figure 3 ). 
The location of nutrient foramen
All the surfaces of the bones were scrutinized in a regular order. Foramina within 1 mm from any border were taken to be lying on that surface. The location of the nutrient foramen was also recorded in relation to the segment of the bone it occupied. For this the femur was divided into three segments (proximal, 6 middle and distal).
Caliber of the foramen
Hypodermic needles of gauge 18 to gauge 24 were used to measure the caliber of the foramen. If the needle of 18G size passed through the nutrient foramen satisfactorily, it was classified as 'large' sized. If the needle of 24G size passed through the foramen, it was classified as 'small' size. If the needle of the 20G to 22G size passes through the nutrient foramen it was classified as 'medium' sized. Both large and medium-sized foramen was also categorized as being 'dominant'. If the needle of 24G size could pass or could not pass through the foramen it was classified as 'small' sized or 'accessory' nutrient foramen.
Figure 5: Measuring the caliber of nutrient foramen RESULTS
The total number of femur bones examined was 100, out of which 50 were of right and 50 were of left side. The details of parameters summarized in Table I -V. Total length of the femur ranged from 36.1 -46.4 cms and the mean value was 41.22. Total number of nutrient foramina studied was 124 and the mean distance of nutrient foramen from upper end was found to be 18.00 cms. Out of 124 nutrient foramina studied, 25 were of big size (18 G), 55 of medium size (20G -22G) and 44 were of small size (24G). There were 71 bones with 1 nutrient foramen, 25 bones with 2 nutrient foramina, 1 femur with 3 nutrient foramina, 3 femora did not show any nutrient foramen . The most common location for the nutrient foramen was on the lateral surface in 73 bones. On dividing the femur into 3 segments (proximal, middle and distal), the most common location of nutrient foramen was found on the middle third in 97 femora and next common were on the proximal third in 26 femora.
DISCUSSION
The principal nutrient vessels of a long bone are first indicated in late embryonic life (eighth week) by a localized vascular irruption into the midpoint of the cartilaginous primordium and at right angles to it. During embryonic development the initial nutrient artery lies at the central point and at right angles to the bone. The explanation of the displaced location of the foramen and the obliquity of the canal in an adult bone is usually said to be due to continued growth at growing end of 7 the bone.
Gray's anatomy text book describes, the foramina for the 6 nutrient arteries are situated close to the linea aspera. They vary in number and position. One is usually at the upper end of the linea aspera, and a second, which is not always present, near its lower end. The foramina are directed upwards through the compact bone. The nutrient artery of the femur usually comes from the second perforating artery, which is one of the three perforating branches from the profunda femoris artery. When two nutrient foramina exist, they usually come from the first and third perforating branches of above artery. Textbook of anatomy by Henry Hollinshead describes that the body of the femur receives small blood vessels from the periosteal vessels, but its chief supply is from one or two nutrient arteries, which are usually derived from the upper perforating branches of the profunda femoris artery , and enter the posterior surface of the 8 femur close to the linea aspera. Morris human anatomy describes that near the center of the linea aspera is the nutrient foramen conducting the nutrient artery into the nutrient canal 9 directed towards the proximal end of the bone. The blood supply of the shaft is derived from either the second or third perforating artery or from two nutrient vessels arising usually from the first and third perforating arteries, branches of profunda femoris artery.
The present study was undertaken because no such data regarding nutrient foramina was available from Nepal. So, in the present study 100 femora were used. Out of 100 femora, 50 10 were of right side and 50 were of left side. Kizilkanat et al have 11 12 used 100 femora, Mysorekar has used 180 femora, Laing has Motabagani has studied 130 femora and Gupta RK et al used 312 femur bones.
The total length (TL)
The mean total length obtained in the present study is 41.22 cms, which is almost similar to the results obtained by the previous authors, and are shown in Table VI .
Number of nutrient foramina
In the present study the femur bone had variable number of nutrient foramina, ranging from 1 to 3, on a single bone. On comparing the result of the present study with other authors who have done similar study earlier. Our result was similar to 10 that of the Kizilkanat et al, except that we have found 3% of bones without nutrient foramen, as shown in Table VII. 
